Macroeconomic and trade reform in Brazil since the late 1980s appears to have been accompanied by a substantial improvement in position of women relative to men in the labor market, despite only modest changes to labor market institutions. This paper examines movements in the gender wage gap over this period. The results indicate that, over the period 1988-98, the gender wage gap has fallen mainly due to reduced discrimination against women. However, evidence is found to suggest that more recently, since the elimination of high inflation, the human capital and other earnings improving endowments of women have begun to improve.
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Gender Wage Differentials in Brazil:
Trends over a Turbulent Era
I. Introduction
Since the late 1980s Brazil has undergone a process of substantial economic reform, initially through financial and trade liberalization, and since 1994 as a result of macroeconomic stabilization. At the beginning of this process Brazil inherited one of the worst levels of earnings inequality of any country in the world. The development of appropriate policy responses to this problem has been a major concern of economists and policy makers alike. Financial and trade reform alongside the elimination of triple and quadruple digit annual inflation have had potentially profound effects on the labor market. However, direct reforms of labor market institutions, although proposed and extensively debated, have been rather modest to date, and in some instances might be regarded as retrograde. 1 Consequently some research suggests that the overall impact on earnings inequality in Brazil has been modest. 2 However the last fifteen years have witnessed major changes in the labor market opportunities and experience of women relative to men, as evidenced in the growth of the female economic activity rate from 43.3% of those aged 15 and over in 1988 to 54.4% in 1999. 3 The existence and persistence of an earnings gap between men and women has been a subject of great interest to economists. Since seminal papers by Oaxaca and Blinder hundreds of papers have been written about wage differentials in general, and male-female wage differentials in particular, using the Oaxaca-Blinder decomposition technique. 4 The objective of this work has been to further understanding of the raw gender wage differential, which universally shows that men are paid more than women, and try to account for the possibility that men, on average, may be endowed to a greater extent with characteristics that are rewarded in the labor market. The remaining unexplained component is then usually interpreted as the upper bound of discrimination against women.
Has economic reform and stabilization helped women to improve their relative position in the Brazilian labor market, and so made a positive contribution to the reduction of inequality? This paper argues that this has indeed been the case, and shows that women have benefited because their endowments of human capital characteristics have improved and the degree of discrimination in the returns that women receive for those characteristics relative to men has been reduced. Most importantly women have benefited because their average position in the earnings distribution relative to men has improved.
We reach these conclusions on the basis of analysis of large scale household survey data.
Brazil is unusual among developing countries in that it has a long tradition of collecting labor market data through such surveys. The Instituto Brasileiro de Geografia e Estastistica (The Brazilian Institute of Geography and Statistics) has been collecting the Pesquisa Nacional por Amostra de Domicilios, PNAD, since 1976. The data is available for each year except the census years of 1980 and 1990 and for 1994, when for budgetary reasons the survey was not conducted. The PNAD is a nationally representative household survey using a consistent sampling methodology.
We present an analysis of how the gender differential has evolved over time, through the turbulent period of 1988 to 1998 during which Brazil undertook its program of stabilization and economic liberalization. We do this by applying the Juhn, Murphy and
Pierce decomposition analysis (henceforth JMP) that expands the Blinder-Oaxaca decomposition to take account of distributional changes over time. 5 As far as we know, this is the first time that this methodology has been applied to data for a developing country to assess changes in the scale and determinants of gender wage discrimination.
The paper is structured as follows. Following this introduction, section II reviews the existing literature on the gender wage differential in Brazil, section III outlines the decomposition methodology used and describes the data source, section IV presents our empirical findings and section V concludes.
II. Gender discrimination in Brazil: a review of existing literature
The first studies on gender and the pay gap in Brazil date back to the mid-1980s.
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Camargo and Serrano used data from the Labor Ministry's survey of the formal labor market (Relação Anual de Informações Sociais -RAIS) for 1976 to estimate gender wage gaps for 22 sectors of Brazilian manufacturing. Their results suggested that education was the most important variable in the determination of wages for female workers as compared to males, while industry sector affiliation was the most important variable in the determination of wages for male workers.
In the other pioneering study from this time, Birdsall and Fox investigated male-female earnings among school-teachers. Using the 1% sample of the 1970 census they showed that the mean income of female teachers is less that one half of that of male teachers.
Using the male earnings regression as a base, 81% of the differential was attributed to individual characteristics and 10% to discrimination. Nearly 8% of the differential was due to location since males tend to be concentrated more in higher paying geographical areas.
In a further study Birdsall and Behrman used the same data source and estimated wage equations for male and females in urban Brazil. On average men earned about twice that which women earned. The decomposition results indicated that elimination of discrimination might raise the (ln) earnings of females by 22% in the formal sector, 72%
in the informal sector, 44% in the domestic sector and 31% overall.
A World Bank sponsored research program on women's employment and pay in Latin America provides two additional case studies on gender earnings differentials in Brazil. 7 In the first study Stelcner et. al. used a 3% sample of the 1980 Brazilian census containing 3.5 million individuals. 8 They extracted a sub-sample of 200,000 individuals and using the Oaxaca decomposition their research offers the following insights. The national wage gap measured by comparing husband and wives was 29%. The decomposition revealed that the endowment component favored wives by 70% whilst husbands had a coefficients advantage of 170%. A similar pattern emerged when selfemployed workers were considered. In the case of single workers the national wage gap was only 18% but the decomposition revealed that 21% of the differential was not explained by endowment differences. However, there seemed to be a regional difference, namely that in the Northeast, women not only had an earnings advantage but also a coefficient advantage in the decomposition.
In the second case study Tiefenthaler used PNAD 1989 and estimated male and female earnings functions in three sectors: formal employment, informal employment and selfemployment. 9 Ratios of married female to male earnings in each sector were 0.7, 0.85 and 0.7 respectively. Ratios for single women were almost identical. The decomposition analysis revealed that, depending on specification of the model, between 81-89% of the earnings differential of men versus women in the formal sector, 72-75% in the informal sector and 83-84% in the self-employment sector could be attributed to the structure of rewards. Thus, Tiefenthaler concluded that discrimination played a more important role in explaining male-female wage differentials in Brazil in 1989 than differences in characteristics.
More recently, Loureiro and Carneiro investigated the existence of discrimination in the urban and rural labor markets in Brazil. 10 The authors used the Blinder-Oaxaca decomposition analysis on data from the 1998 PNAD and concluded that there are substantial wage differentials between men and women by gender and race. that some 17% of the male-female wage differential were eliminated over this period because of reduced discrimination against women.
Evaluating and comparing the existing studies is difficult because they use different data sets and different specifications for the earnings function. However, it is clear that when we look at a single occupation, particularly an occupation such as teaching where public sector employment is very significant, then the finding that over 80% of the wage differential is attributed to endowment differences is not surprising. On the other hand when nationally representative samples for all the labor force are used, at least for the 1980s, up to three-quarters of the gender wage differential remains unexplained. This might be taken as an upper bound for the extent of discrimination against females in Brazil. But, as noted, the most recent research has suggested that the degree of discrimination may be declining. This is an important suggestion which merits further investigation.
III. Earnings decomposition method and data source
The standard Oaxaca decomposition of the wage gap between men and women can be written as:
( 1) where D is the difference between the mean log male hourly wage, The change in the male-female wage gap between two different years, t-1 and t, can now be expressed as: In other words it captures what would happen if the residual male inequality were to be held constant but the percentile ranking of the female wage residual changed. In general, females would move up this distribution if they were faced with less discrimination over the two periods or if they improved their unobserved (to the researcher) characteristics that are nevertheless rewarded in the labor market. The final term is the "unobserved prices" effect and measures the change in the gender wage gap attributable to the change in the spread of the male wage function holding constant the gap in male-female unmeasured endowments. In other words it gives the contribution to the change in the gender gap between t-1 and t that would result if the percentile ranking of the female wage distribution stayed the same but the male residual distribution changed.
The data used in this paper is drawn from the 1988, 1992 and 1998 PNADs, and we will report the decomposition for changes between 1988 and 1992 and 1992 and 1998, as well as for both sub-periods combined. The purpose of looking at these two sub-periods is to Improvement in women's wage relative to that of men could be caused by a number of factors. These include changes in the relative distribution of wages, improvements in female earnings generating endowments and/or a successful anti-discrimination policy providing more equal opportunities for women. In the next section we attempt to shed more light on the relative strengths of these factors. Table 2 presents estimated earnings functions by gender for each of the three years. All functions are well specified and the explanatory power of the regressions ranges from 0.49 to 0.55. Returns to educational qualification are statistically significant and rise by the level of education. They are also very similar for both sexes. For example in 1988 a male with a postgraduate qualification earned 100(e 2.77 -1) = 1495% more than someone with no qualifications. The corresponding figure for a female was 1233%. An interesting pattern on educational returns is the fall between 1988 and 1998. A postgraduate qualification only yields 917% return for men and 767% for women in 1998. This pattern, observed for all levels and for both men and women, is consistent with rising educational qualification of Brazilians leading to a fall in the returns to qualification.
IV. Empirical results
The race variables indicate that whites earn more than other races. Black men earn 22% less than whites and men of mixed race earn 20% less than whites in 1988. 12 In the case of women blacks earn 16.5% less and those of mixed race 15% less than whites. The results for 1998 show an almost identical pattern. It seems that during this period racial inequality, very crudely speaking, has not narrowed. It also seems that there is less of a racial pay differential among women than there is among men.
The impact of other variables in the wage functions is as expected. The wage-experience profiles have the conventional shape; those without a signed labor card earn less than those with a signed labor card and individuals employed in the government sector and men in production industries tend to earn more. production, transports and communications) tend to earn more than in any other sector.
The female earnings disadvantage in most sectors has declined over time in line with the results for the other variables shown in Table 2 .
The results for the JMP decomposition are presented in Table 3 . The picture changes somewhat when we examine the two sub-periods. In the first period (1988) (1989) (1990) (1991) (1992) , shown in the first row, the overall change in the wage gap indicates a narrowing of 0.1026 log points. The "gap effect" is the most important component, and is able to explain nearly all of this narrowing. The "observed X's" effect is positive indicating that the endowment of females deteriorated relative to males in this period.
During the second period (1992 to 1998), shown in the second row, there is a catching up in both endowments ("observed X's") and in the return to those endowments ("observed prices"), as shown in columns 3 and 4. These two combined contribute 56.5% to the narrowing of the wage gap in this period, with the catch-up effect of improved prices for female characteristics the most important contributory factor. Finally and importantly residual inequality ("unobserved prices") falls in both sub-periods.
V: Conclusions
Economic reform in Brazil over the last fifteen years has had to address a number of serious structural challenges. The design of appropriate policies to reduce earnings inequality has been an important consideration through this process. One key aspect of inequality in Brazil concerns the disparity in the pay of men and women. At the end of the 1980s on average men were paid 300% more per hour than women. Ten years later this gap has narrowed to 33%. This is a considerable achievement. However, it is one that appears to have been achieved as an indirect rather than a direct consequence of policy reform, in the sense that it has followed from greater economic liberalization and from price stabilization rather than from substantial changes in employment law.
This paper has aimed to cast light on this change. With one exception, previous studies of the gender wage gap in Brazil all find that a substantial part of the gender wage differential is not explained and hence attribute that to discrimination against females.
Our results show that reductions in residual inequality, improvements in observable endowments (at least since 1992) and in returns to those endowments have all contributed positively to the reduction of the gap. However, it is the possible improvement in the unobservable endowment, for example quality of education, and/or reduction in discrimination per se which is the major cause of the falling gender wage gap. Most of this change has occurred between 1988 and 1992, partially canceling out the adverse effect of deteriorating endowments for women relative to men in that period. While successive Brazilian administrations attempted various abortive attempts to stabilize crippling levels of inflation at this time, the main sustained policy change concerned trade liberalization. Changes in the real level of earnings of men compared to women are consistent with trade liberalization introducing significantly greater competition for "male" jobs than for "female" ones. Women faired relatively better, because men experienced more severe downward pressure on real wage levels. Since 1992 the major contributor to the narrowing of the gender wage gap has been the improvement in the returns to the endowments of women. This offers greater grounds for optimism, since it suggests that Brazil has, since macroeconomic stabilization, entered an era during which the absolute rather than the relative position of women in the labor market has begun to improve.
Notes:
1 For example the four-fold increase in the cost of redundancy imposed on employers through the new constitution of 1988 might be taken in this regard. Table 2 .
